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(54) METHOD OF MEASURING POLARIZATION MODE DISPERSION OF OPTICAL FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method capable of easily 
3 and accurately measuring the polarization mode dispersion of an 

optical fiber without requiring a large space or a large-sized facility, 
p SOLUTION: As shown in Fig. 1 (a), a fluid 3 having a specific gravity 
almost equal (slightly smaller specific gravity) to that of an optical 
fiber 1 to be measured is put into a container 2 and both the ends of 
the optical fiber 1 are, as shown in Fig. 1 (b), connected with a device 
for measuring polarization mode dispersion 8 and the whole optical 
fiber 1 except the connected parts thereof is immersed in a fluid 3. 
While the optical fiber 1 immersed in the fluid 3 stays untouched with 
the inner surface of the container 2 (until the optical fiber sunk near 
the water-level of the fluid 3 reaches the bottom of the container 2), 
the polarization mode dispersion of the optical fiber 1 is measured by 
the device for measuring polarization mode dispersion 8. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Where a fluid which has specific gravity almost equal to an optical fiber under test in a container is 
put in, At least one side by the side of one end of said optical fiber under test and the other end is 
connected to a polarization-mode-dispersion-measurement device, In the state where a part of an optical 
fiber under test which sank a part of an optical fiber under test except this terminal area into said fluid, and 
was sunk into this fluid has sunk into a fluid without touching said container internal surface. A 
polarization-mode-dispersion-measurement method of an optical fiber measuring polarization mode 
dispersion of an optical fiber under test with said polarization-mode-dispersion-measurement device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is used for measurement of the polarization mode dispersion (PMD) of 
the optical fiber used for optical communications etc., and relates to the 
polarization-mode-dispersion-measurement method of the optical fiber which measures the polarization 
mode dispersion of an optical fiber before cable-izing especially. 
[0002] 

[Description of the Prior Art]The polarization mode dispersion of an optical fiber is one of the factors which 
degrades communication quality especially in long-distance large capacity optical communication. 
It is important to measure the polarization mode dispersion of an optical fiber correctly in order to 
guarantee the quality of the cable for optical communications. 

[0003] For the random mode coupling which the polarization mode dispersion of an optical fiber changes 
according to the arrangement state of an optical fiber under test, and originates in the lateral pressure of an 
optical fiber under test, a bend, temperature, etc., It is known that it generally cannot but treat not as a 
deterministic quantity but as a quantity with statistical dispersion. 

[0004]As a measuring method of the polarization mode dispersion of an optical fiber, although a 
Jones-matrix characteristic value analysis method, an interference method, the fixed analyzer method, etc. 
are known, Since the statistical character which the under-test optical fiber itself has even if it uses which 
method appears in measured value as it is, it becomes quantity with dispersion also with statistical 
measured value. 

[0005]It cable-izes that the polarization mode dispersion of an optical fiber actually affects communication 
quality, and although it is a value of the polarization mode dispersion of the optical fiber after constructing, 
measuring and sorting out after cable manufacture is very inefficient-like. Therefore, it is necessary to 
measure the polarization mode dispersion of an optical fiber in the state before cable-izing, for example, the 
stage of an optical fiber wire, and to predict statistically the upper limit of the polarization mode dispersion 
after cable-izing or construction. 
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[0006]Then, the measuring method of the polarization mode dispersion after cable-izing and the polarization 
mode dispersion of a mutually related high optical fiber is searched for. Since there is no telling in what kind 
of state a cable sets, the polarization mode dispersion of the optical fiber before cable-izing must avoid as 
external influence as possible, and must measure only the polarization mode dispersion of an inner (intrinsic) 
optical fiber. 

[0007] For example, the method of measuring the polarization mode dispersion of an optical fiber in the state 
where the optical fiber of the manufacturing process is rolled by the bobbin, Since sufficient correlation is 
not acquired by the influence of hauling or a lateral pressure, it is unsuitable as a measuring method of the 
polarization mode dispersion of an optical fiber, and the following methods are proposed as the polarization 
mode dispersion after cable-izing by it as an installation method of an optical fiber under test which mode 
coupling under external influence cannot set easily. 

[0008]This proposal, Literature. (It R.Neat et al,"PolarHsation Mode Disper-sion Correlation fr-om Optical 
fibre to- cable", Euro Cable -conference -Stuttgart(s) and) It is indicated to June 5-7 and 2000. 
An optical fiber under test is installed so that the following conditions may be fulfilled, and the polarization 
mode dispersion of an optical fiber is measured. 

[0009]That is, as shown in drawing 2 , straightly, there is no torsion and the optical fiber 1 under test is 
fundamentally placed on a smooth flat surface in the state of tension zero. That is, the length of A of the 
figure is made into about 100m, and a minimum bending radius shall be 1 m or more, and is installed, without 
making the optical fiber 1 under test cross. And the polarization mode dispersion of an optical fiber is 
measured in this state. 

[0010]Since it is actually difficult to connect with the polarization-mode-dispersion-measurement device 8, 
without making the optical fiber 1 under test cross, In order to connect the optical fiber 1 under test to the 
polarization-mode-dispersion-measurement device 8, when making the optical fiber 1 under test cross 
unavoidably, in support of the upper optical fiber 1 under test, it is not made to carry out direct contact of 
the under-test optical fiber 1 comrades with a certain supporter. 
[0011] 

[Problem(s) to be Solved by the Invention]However, even if the method of the above-mentioned proposal 
had dramatically complicated installation of the optical fiber 1 under test and it was the optical fiber 1 under 
test hundreds of m in length, there was a problem that installation of the optical fiber 1 under test was 
difficult. There was a problem that the method of the above-mentioned proposal needed a very large place 
for installation of the optical fiber 1 under test. 

[0012]the minimum sample length required for measurement of the polarization mode dispersion of an 
optical fiber — the size of the polarization mode dispersion of the optical fiber 1 under test, and the 
minimum of a measuring device — it is decided by the strength of the peculiar mode coupling of a 
measurable polarization-mode-dispersion value and the optical fiber 1 under test. For example, like the 
most general single mode optical fiber, polarization mode dispersion of mode coupling is strong in proportion 
to the square root of distance, and a polarization-mode-dispersion coefficient by 0.05 ps(es)/km 1/2 . When 
the minimum measurable polarization mode dispersion of a measuring device is 0.1 ps, not less than at least 
4-km optical fiber 1 under test is needed. 

[0013]As for installing the optical fiber of this length like the method of the above-mentioned proposal, in 
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order to require very difficult and huge make ready time, it is unreal to perform polarization mode dispersion 
measurement of the optical fiber which applied the method of the above-mentioned proposal as a part of 
optical fiber manufacturing process at least. 

[0014]Since the method of the above-mentioned proposal needed to secure the flat surface which has 
about [ 100m ] length at least and which is smooth and does not have vibration, the pneumatic control of the 
large space for losing the influence by the temperature change or a wind was needed, and the installation 
cost also became high and was uneconomical. 

[0015]this invention is accomplished in order to solve the above-mentioned conventional technical problem, 
and it comes out. the purpose is to provide the measuring method of the polarization mode dispersion of the 
optical fiber which can measure the polarization mode dispersion of an optical fiber easily and correctly, 
without being alike and requiring a large place and large-scale equipment. 
[0016] 

[Means for Solving the Problem]To achieve the above objects, this invention is made into The means for 
solving a technical problem with the following composition. Namely, this invention is in a state which put in a 
fluid which has specific gravity almost equal to an optical fiber under test in a container, At least one side by 
the side of one end of said optical fiber under test and the other end is connected to a 
polarization-mode-dispersion-measurement device, In the state where a part of an optical fiber under test 
which sank a part of an optical fiber under test except this terminal area into said fluid, and was sunk into 
this fluid has sunk into a fluid without touching said container internal surface. It is considered as a means to 
solve a technical problem with composition which measures polarization mode dispersion of an optical fiber 
under test with said polarization-mode-dispersion-measurement device. 

[0017]In the state where a part except a terminal area linked to a 
polarization-mode-dispersion-measurement device of an optical fiber under test has sunk into a fluid in this 
invention of the above-mentioned composition without touching a container internal surface into which a 
fluid of specific gravity almost equal to an optical fiber under test was put. Since polarization mode 
dispersion of an optical fiber under test is measured with said polarization-mode-dispersion-measurement 
device, an optical fiber under test can measure polarization mode dispersion of an optical fiber in the state 
where it is hardly influenced by gravity. In this invention, influence of a wind to an optical fiber under test, 
vibration, a temperature change, etc. can also be made very small. 

[0018]Therefore, if this invention is applied, it will become possible to measure only inner polarization mode 
dispersion of an optical fiber under test in the state where it was stabilized. 

[001 9]Since a fluid which sinks an optical fiber under test has the almost same specific gravity as an optical 
fiber under test, For example, speed whose optical fiber under test sunk into a position near an oil level of a 
fluid whose specific gravity is a little smaller than an optical fiber under test is depressed to the bottom of a 
container, An optical fiber under test of speed until it appears to an oil level of a fluid whose specific gravity 
is a little larger than an optical fiber under test sunk into a position near the bottom of a container is 
dramatically small. 

[0020]Therefore, the container which installs an optical fiber under test should just be a container of 
several meters around, and since equipment of vibration isolation or pneumatic control is also unnecessary, 
it needs neither a large place nor large-scale equipment for installation. In order for what is necessary to be 
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just to sink an optical fiber under test into said fluid in the state of loose bunch picking, make ready time is 
also short, and ends and it becomes possible to measure polarization mode dispersion of an optical fiber 
easily. 
[0021] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described based on a drawing. In 
explanation of this example of an embodiment, identical codes are given to the same name portion as a 
conventional example, and the duplication explanation is omitted. The example of 1 embodiment of the 
polarization-mode-dispersion-measurement method of the optical fiber concerning this invention is 
typically shown in drawing 1 . 

[0022]First, as shown in (a) of the figure, in this example of an embodiment, the fluid 3 of specific gravity 
almost equal to the optical fiber 1 under test is put in in the container 2. although the size in particular of 
the container 2 is not what is limited — this example of an embodiment — width — W = about 3 m and 
depth — L = about 3 m and height — it may be H = about 1.2 m. 

[0023]Although depth D of the fluid 3 is so good that it is deep, it is setting depth D of the fluid 3 to about 1 
m in this example of an embodiment. The fluid 3 has the specific gravity almost equal to the specific gravity 
of the optical fiber 1 under test at the measurement temperature of the polarization mode dispersion of an 
optical fiber, and it is important for it that viscosity is not too high. 

[0024]The specific gravity of the fluid 3 is so good that it is close to the specific gravity of the optical fiber 
1 under test. Since the specific gravity of the optical fiber [ in / in this example of an embodiment, the 
polarization mode dispersion of the optical fiber is measured at ordinary temperature (about 25 **) and / 
this temperature ] (optical fiber wire) 1 under test is about 3.08, Specific gravity has applied the SPT 
(polysodium tungstate) solution of about 3.0 as the fluid 3 at ordinary temperature. 

[0025]The kinetic viscosity at 25 ** is about 0.06cm 2 /s (however, when specific gravity is 2.81), and 
polysodium tungstate solution is a fluid which has viscosity without a possibility that an excessive lateral 
pressure may start the optical fiber 1 under test. Polysodium tungstate solution is harmless to a human 
body or environment, and, moreover, fine adjustment of specific gravity is possible for it. From the above 
thing, polysodium tungstate solution is suitable as the fluid 3 applied to the 
polarization-mode-dispersion-measurement method of the optical fiber of this example of an embodiment. 
[0026]Next, as shown in (b) of the figure, the part of the optical fiber 1 under test by the side of one end of 
the optical fiber wire which is the optical fiber 1 under test, and the other end on the other hand (here both), 
connect with the polarization-mode-dispersion-measurement device 8 at least, and excluding this terminal 
area is sunk into the fluid 3. The optical fiber 1 under test is sunk into the fluid 3 in the state of loose bunch 
picking, and sets the bend-radii R to 1 m or more. The optical fiber 1 under test is sunk into the position 
which is separated from the bottom of the container 2 as much as possible, i.e., the position near the oil 
level of the fluid 3. 

[0027]And the polarization mode dispersion of the optical fiber 1 under test is measured with said 
polarization-mode-dispersion-measurement device 8 in the state where the part of the optical fiber 1 under 
test sunk into the fluid 3 has sunk into the fluid 3 without touching the inner surface of the container 2. 
[0028]Since the specific gravity of the fluid 3 of polysodium tungstate solution is smaller than the optical 
fiber 1 under test, the optical fiber 1 under test sinks to the bottom of the container 2 gradually, but. Since 
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this speed is dramatically slow, and the time which the polarization mode dispersion measurement of an 
optical fiber takes is about 2 minutes, by the time the optical fiber 1 under test sinks to the bottom of the 
container 2, polarization mode dispersion measurement of the optical fiber 1 under test can fully be 
performed. 

[0029]Since this example of an embodiment measures the polarization mode dispersion of an optical fiber as 
mentioned above, It is in the state where the optical fiber 1 under test is hardly influenced by gravity, and 
being influenced by a wind, vibration, a temperature change, etc. can also measure the polarization mode 
dispersion of the optical fiber 1 under test in the very small state. Therefore, according to this example of an 
embodiment, only the inner polarization mode dispersion of the optical fiber 1 under test can be measured in 
the state where it was stabilized. 

[0030]In this example of an embodiment, since the small container 2 as shown in drawing 1 may be sufficient 
as the container 2 which installs the optical fiber 1 under test and its equipment of vibration isolation or 
pneumatic control is also unnecessary, neither a large place nor large-scale equipment is needed for 
installation. 

[0031] According to this example of an embodiment, since what is necessary is just to sink the optical fiber 
1 under test into said fluid 3 in the state of loose bunch picking, its make ready time can also be short, it can 
end, and can measure the polarization mode dispersion of an optical fiber easily. 

[0032]This invention is not limited to the above-mentioned example of an embodiment, and can take the 
mode of various operations. For example, in the above-mentioned example of an embodiment, although the 
both-ends side of the optical fiber 1 under test was connected to the 
polarization-mode-dispersion-measurement device 8 of an optical fiber, depending on the composition of 
the polarization-mode-dispersion-measurement device 8, the end side of the optical fiber 1 under test may 
be connected to the polarization-mode-dispersion-measurement device 8. 

[0033]Although the polysodium tungstate solution as the fluid 3 whose specific gravity at measurement 
temperature is smaller than the specific gravity of the optical fiber 1 under test was applied in the 
above-mentioned example of an embodiment, the fluid 3 with larger specific gravity at measurement 
temperature than the specific gravity of the optical fiber 1 under test may be applied. 

[0034]In the above-mentioned example of an embodiment, between, had [ it sank the optical fiber 1 under 
test into the position near the oil level of the fluid 3 and the optical fiber 1 under test contacted the bottom 
of the container 2 ] composition which measures the polarization mode dispersion of an optical fiber in 
between, but. When applying the fluid 3 with the above-mentioned large specific gravity, the optical fiber 1 
under test is sunk into the position near the bottom of the container 2, and before the optical fiber 1 under 
test surfaces on the oil level of the fluid 3, the polarization mode dispersion of an optical fiber is measured. 
[0035]The size of the container 2, especially the kind of fluid 3, etc. are what is not limited and is set up 
suitably, According to the length made to correspond to the kind of optical fiber 1 under test, or it, the size 
of the container 2, the kind of fluid 3, etc. are suitably set up so that polarization mode dispersion of an 
optical fiber can be performed before the optical fiber 1 under test contacts the inner surface of the 
container 2 or surfaces on the oil level of the fluid 3. 
[0036] 

[Effect of the Invention]In the state where the part except the terminal area linked to the 
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polarization-mode-dispersion-measurement device of the optical fiber under test has sunk into the fluid 
according to this invention without touching the container internal surface into which the fluid of specific 
gravity almost equal to an optical fiber under test was put. Since the polarization mode dispersion of an 
optical fiber under test is measured with said polarization-mode-dispersion-measurement device, It is in 
the state where an optical fiber under test is hardly influenced by gravity, and the influence of a wind, 
vibration, a temperature change, etc. can also measure the polarization mode dispersion of an optical fiber in 
the very small state, and can measure only the inner polarization mode dispersion of an optical fiber under 
test in the state where it was stabilized. 

[0037]The container which installs an optical fiber under test should just be a container of several meters 
around, and since equipment of vibration isolation or pneumatic control is also unnecessary, it needs neither 
a large place nor large-scale equipment for installation. Since what is necessary is just to sink an optical 
fiber under test into said fluid in the state of loose bunch picking, its make ready time can also be short, it 
can end, and can measure the polarization mode dispersion of an optical fiber easily. 
[Brief Description of the Drawings] 

[Drawing 1] It is an important section lineblock diagram showing the example of 1 embodiment of the 
polarization-mode-dispersion-measurement method of the optical fiber concerning this invention. 
[Drawing 2] It is an explanatory view showing an example of the polarization-mode-dispersion-measurement 
method of the optical fiber by which the conventional proposal is made. 
[Description of Notations] 

1 An optical fiber under test 

2 Container 

3 Fluid 

8 Polarization-mode-dispersion-measurement device 



[Translation done.] 
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